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. Analysis of aSyn purity by coomassie stained SDS-PAGE gel and analytical RP-HPLC Figure S2 . Different aggregation kinetics measured for frozen and lyophilised aSyn Figure S3 . Fitted curves calculated using the Finke Watzky equation to average ThT fluorescence data from lyophilised and frozen aSyn Figure S4 . DLS experiments displayed as percentage intensity versus size show a higher percentage of HMW conformers after lyophilising than after and freezing. Figure S5 . AFM reveals different aSyn HMW conformers after lyophilising and freezing. Figure S6 . Comparison of the relative deuterium uptake (Da) for aSyn (resides 77 -89) lyophilised and frozen samples over exposure time at pH 4 and pH 7 reveals differences between monomeric lyophilised and frozen aSyn. Figure S7 . Coverage map of alpha-synuclein peptides from HDX-MS. Figure S8 . Difference in deuterium uptake between the aSyn frozen and aSyn lyophilised samples (Da). Table S1 . Amino acid verification of purified human aSyn. Table S2 . The remaining aSyn monomer concentration taken at the end of the ThT-based aggregation assay and determined by analytical SEC is reduced in lyophilised samples but displays an increased variance between wells. Table S3 . Goodness of fit represented by R-square and root mean square error (RMSE) calculated from fitted curves of lyophilised and frozen aSyn samples. Table S4 . DLS analysis of size distribution and % intensity of aSyn reveals a higher degree of HMW conformers in lyophilised versus frozen samples. Figure S1 . Analysis of aSyn purity by coomassie stained SDS-PAGE gel and analytical RP-HPLC (A) Additional HIC increases the purity of aSyn as shown on a 4-12% Bis-Tris gel. Protein sample after IEX contained 78.3% aSyn and 94.7% aSyn after HIC as determined by densitometry using Fiji image analysis software. (B) 50 uL of aSyn from purification batch 1 (purple) and batch 2 (green) were analysed by analytical RP-HPLC on a Discovery Bio Wide Pore C18-5 column and eluted using a gradient of 5% acetonitrile + 0.1% trifluoroacetic acid (TFA) to 95% acetonitrile + 0.1% TFA with H 2 O + 0.1% TFA over 40 minutes at 1 ml/min. Percentage of aSyn in purification batch 1 was 85.2% and 90.7% in purification batch 2 based on absorbance at 280 nm. Figure S2 . Different aggregation kinetics measured for frozen and lyophilised aSyn Mean ThT fluorescence intensity including standard deviation is shown for aSyn subjected to freezing (blue) and lyophilisation (red). 100 µM aSyn was incubated in a 96 well plate with continuous orbital agitation at 300 rpm for 120 hours. Data represent 3 experiments with 6 well replicates for each condition. Kinetic data analysis is shown in Table 2 Table S2 . Data of aSyn lyophilised in NaP buffer and reconstituted in H 2 O (A) and aSyn frozen in NaP buffer (B) display the presence monomeric protein (4 -8 d.nm) and HMW conformers (~200 nm) and (~5000 nm). A higher percentage intensity of HMW conformers is seen in the lyophilised compared to the frozen sample. One representative set of data from a total of two repeats including seven readings each. Data is also represented in Table S3 . Figure S5 . AFM reveals different aSyn HMW conformers after lyophilising and freezing. aSyn was imaged on freshly cleaved mica and representative images are shown of HMW conformers in the (A.) lyophilised sample and (B.) frozen sample. HMW conformers in the lyophilised sample were more heterogenous in shape and size (C.) Size range of HMW conformers from using lyophilising (red) and freezing (blue) protocols are shown as a percentage of total HMW conformers, calculated from 30 images in each sample. HMW conformers formed after lyophilising had a larger surface area. Shown is the relative mass uptake for the lyophilised and frozen samples over 0.5 to 50 minutes, for the NAC region peptide aa 77-89. At pH 4.00 (A.) the kinetics are slow enough to observe differences in deuterium uptake between the lyophilised and the frozen sample. At pH 7.00 (B.), the kinetics of exchange are too fast to observe a significant difference. This effect is observed throughout the protein sequence. 
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